Abstract: A simple and convenient procedure for reductive amination of aldehydes using sodium borohydride in the presence of silica gel as an active and inexpensive catalyst is described. The reactions were carried out with equimolar amounts of amine and aldehyde using silica gel-sodium borohydride in THF at room temperature.
Introduction
The transformation of amines from carbonyl compounds is an important method in organic synthesis because of their versatile utility as intermediates for synthesis of pharmaceuticals 1 and agrochemicals 2 . Two synthetic methods are generally used to effect this transformation. One is the reductive amination, which is termed as a direct reaction. This allows the conversion of carbonyl functionality to an amine by directly treating a mixture of the carbonyl compound and the amine with suitable reducing agents in a single operation (Scheme 1). The other is a stepwise or indirect reaction, which involves the conversion of amine from the reduction of the imine derivatives isolated in a separate step (Scheme 2 Sodium borohydride is an inexpensive, safe to handle and environmental friendly reducing agent for the reductive amination of carbonyl compounds 38 . Procedures for using this mild and selective reagent have been developed for a wide variety of substrates. We report herein the details of direct reductive amination of aldehydes and ketones using sodium borohydride-silica gel (Scheme 3). 
Experimental
The reactions were monitored by TLC using silica gel plates and the products were purified by column chromatography on silica gel. 
General procedure
An aldehyde (2 mmol) was added to the amine (2 mmol) in THF (5 mL) and was stirred for 15 min at room temperature. To the resulting mixture sodium borohydride (2.5 mmol) and silica gel (200 mg) was added and then the mixture was stirred under room temperature until TLC showed complete disappearance of the starting aldehyde or ketone. The reaction mixture was quenched with water (10 mL) and extracted with CH 2 Cl 2 (3x10 mL). The combined extract was dried over anhydrous Na 2 SO 4 , filtered and concentrated. The crude products obtained were further purified by a column chromatography on silica gel using a suitable eluent.
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Results and Discussion
To explore the possibility of the reductive amination of amines and carbonyl compounds, a model reaction, between benzaldehyde and aniline was performed. By optimizing the solvent, reaction temperature and the amount of the reagents, the conditions shown in Scheme 3 were found to be suitable. Using the same methodology, the reductive aminations of structurally different aldehydes with various amines were examined (Table 1) . Reductive amination of benzaldehyde with other aromatic and aliphatic primary amines proceeded smoothly to give the corresponding secondary amines (entries 1-5). The reactions with aliphatic and heterocyclic aldehydes, such as cyclohexanecarboxaldehyde and furfural, with various primary amines gave the respective secondary amines in good yields (entries 6). 
N-(p-Methoxyphenyl)benzylamine (2)
Yield: 96%;
